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relative position of the myosin and actin that is important rectly rules out irreversible DNA rearrangements as a
mechanism for odorant receptor gene choice.for translocation. For myosin VI without load, the rate
of ADP release from the head is rate limiting, so the
head remains tightly bound for a large fraction of the In Woody Allen’s futuristic comedy Sleeper, Miles Mon-
catalytic cycle (but still steps). When force is applied, roe awakens after 200 years of cryogenic suspension
the association rate for ADP increases and for ATP de- to a strange new world caught in locked conflict between
creases, permitting ADP to compete with ATP for a forces of good (the rebel underground) and evil (the
tightly bound, nucleotide-free head. This effectively pro- thought-controlling government). The protagonist joins
longs the tightly bound state because ATP binding, and the underground movement and is unwittingly enlisted
therefore head release, becomes rate limiting. By bind- to foil the cloning—and resurrection—of the disembod-
ing to different components in the cell, myosin could be ied government leader from his only surviving body part:
either a transporter (low load) or anchor (high load). the leader’s nose. In addition to providing a vehicle for
To determine the significance of these observations Allen’s satiric commentary on 1970’s American culture,
for myosin VI function in vivo, further investigation of Sleeper was also scientifically prescient. Now, 30 years
the types of structures with which myosin VI associates later, a new study describes the cloning of mice from
in vivo and the forces acting during the processes in mature olfactory sensory neurons (Eggan et al., 2004).
which it participates is necessary. But even without Beyond this curious juxtaposition of art and science, the
knowing this information, the power of these observa- present study addresses two fundamental and related
tions to reveal properties relevant to in vivo function issues in developmental neuroscience: the generation
cannot be overstated. of cellular diversity in the central nervous system and
the regulation of odorant receptor gene expression.
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maintained throughout the ensuing cell lineages. Al-Altman, D. Sweeney, H.L., and Spudich, J. (2004). Cell 116, this
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ing sequence—internal ribosome entry site (IRES)—GFP
marker (P2 – IRES – GFP). In both cases, fertile mouse
clones were generated by transfer of these nuclei into
enucleated oocytes. These results suggest that if any
irreversible changes in DNA do occur somatically, theyScience Imitates Art:
do not prevent nuclei from olfactory sensory neuronsThe Cloning of Mice from from being reprogrammed to a state of totipotency.
Olfactory Sensory Neurons Whether these results can be generalized to other post-
mitotic neurons—e.g., in the cerebral cortex—remains
to be determined.
Regarding the question of odorant receptor gene
choice, each olfactory sensory neuron in the nose isThe functional identity of an olfactory sensory neuron
is defined by its expression of one odorant receptor thought to express just one allele of one odorant recep-
tor gene from a repertoire of over a thousand genesfrom a large multigene family. The complexity of this
process has led to speculation that DNA rearrange- (Chess et al., 1994). The “one receptor, one neuron”
rule underlies the functional specificity of the olfactoryments are used to limit the expression of one receptor
gene per cell. However, a recent report in Nature di- sensory neuron by determining the cell’s response prop-
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erties to odorants in the environment (based on the principles used to generate cellular diversity in the ner-
ligand tuning properties of the receptor expressed). The vous system.
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If DNA rearrangements are associated with the activa-
tion of a specific odorant receptor gene, one would
expect an altered pattern of receptor expression in mice
cloned from neurons expressing a particular odorant
receptor. Normally, cells express mRNA and protein
from just one odorant receptor allele (Chess et al., 1994),
resulting in a1:1 distribution of cells expressing recep-
tor from each of the two alleles (about 0.1% of olfactory
sensory neurons express a given receptor gene). Thus,
if olfactory sensory neurons utilize irreversible DNA re-
arrangements to choose receptors for expression, clon-
ing from GFP-positive cells from mice heterozygous for
the P2 – IRES – GFP transgene should result in roughly
half of all olfactory sensory neurons expressing the GFP
marker. This in fact was not observed (Eggan et al.,
2004). Rather, the distribution of olfactory sensory neu-
rons expressing the P2 – IRES – GFP allele, as well
as numerous other odorant receptors, appeared to be
normal. DNA blotting experiments further showed no
detectable alterations in the genomic DNA surrounding
the P2 knockin gene in mice cloned from P2 – IRES –
GFP-expressing cells. These results indicate that irre-
versible changes in genomic DNA structure, such as
gross rearrangements or duplications, are not associ-
ated with the selection of an odorant receptor gene
for expression.
What, then, drives the precise selectivity of odorant
receptor gene expression? Another recent report shows
that expression of functional odorant receptor protein
is required to repress the expression of other receptor
genes (Serizawa et al., 2003). Although the mechanisms
of this negative regulation are unknown at this time,
future work will no doubt focus on elucidating the intra-
cellular signaling pathways and epigenetic mechanisms
involved in governing odorant receptor gene choice.
Such studies should also shed light on the molecular
